Purpose. Physician stewardship towards cost control is potentially important in enhancing the financial sustainability of health care systems. Objective. Aim of this study was to identify the level of stewardship of cost containment of primary care physicians (PCPs) and to assess the associations between stewardship and characteristics of PCPs and health care systems. Methods. Secondary analysis of data from a cross-sectional survey among 10 countries: Australia, Canada, Germany, Netherlands, New Zealand, Norway, Sweden, Switzerland, UK and USA. Participants were a random sample of 33 312 PCPs with 11 547 responses (34.7%). Outcome measure was a stewardship scale addressing cost-awareness and cost-consideration. Results. Across countries, 41.6% and 45.7% of the PCPs responded that they often were aware of treatment costs and considered cost, respectively. Female PCPs were less aware of costs (OR: 0.75; 95% CI: 0.69-0.81) and considered costs less frequently in making treatment decisions (OR: 0.82; 95% CI: 0.76-0.89). Older PCPs were more aware of the costs than younger PCPs for all age categories compared to those <35 years (P < 0.001). PCPs older than 65 years (OR: 0.64; 95% CI: 0.54-0.78) and 55-64 years (OR: 0.84; 95%CI: 0.73-0.97) were less likely to consider costs than the youngest age group. Cost-consideration of PCPs residing in countries with a single payer system was lower (OR: 0.58; 95% CI 0.35-0.95) than their colleagues in multiple payer systems. Conclusion. PCPs show moderate stewardship of health care resources with large intercountry differences. Cost-awareness may not be a necessary precondition for cost-consideration, and policies aimed at raising cost-consideration may be more important.
Introduction
Rising health care costs are leading to major sustainability issues in health care systems around the world. In USA, health spending growth for the next decade is expected to increase at an average annual rate of 5.8% (1) . An important cost driver in health care is supply induced demand, such as the number of physicians, specialists and hospital beds (2) . Supply induced demand implies that physicians have an incentive to increase revenue, which contradicts with cost consideration. This suggests that cost consideration is likely lower in private health systems and fee-for-service payment. In addition, variation in physician beliefs and preferences are influential factors in variations in health care use and spending (3, 4) . Practice variation between primary care physicians (PCPs)-such as in prescribing drugs or referring patients-explain a substantial proportion of variety in health care costs (5) .
Physician stewardships toward cost containment is potentially important for defining physician beliefs and preferences in controlling health care costs (6, 7) . Physicians may play an important role in health care spending, e.g. by reducing lower value services and by encouraging patients to be critical consumers (7) . Tilburt et al. (6) showed that physicians reported to have some responsibility to address health care costs in their practice.
The perceived role of physicians as stewards of scarce health care resources may be related to PCP characteristics or health system characteristics (6) . A fundamental characteristic of health systems is whether or not countries operate a single payer system. It has been argued that single payer systems make containing overall spending easier due to government control at the macro level (8) , which may have an impact on physician stewardship at the micro level. In contrast, multiple payer systems might enhance competition thus increasing stewardship of physicians in a competitive market (9) . Second, in several health systems, the PCP has a specific role as gatekeeper which may influence stewardship towards cost containment. Primary care physicians who also act as gatekeepers provide care at relatively low cost and avoid costly hospital care (10) . A third relevant health system characteristic may be the financial interest of physicians in conducting test or treatments. Primary care payments can be viewed along a spectrum from fee for service to capitation. Capitation generally provides incentives for cost savings, as it removes direct financial interests in prescribing tests or treatments (11) . So far however, to our knowledge, the relationships between system characteristics or policies and physicians cost awareness and cost considerations have never been explored.
In the 2015 international health policy survey of the Commonwealth Fund, PCPs in 10 countries were surveyed on issues such as patient access, health information technology, communication, and overall views of the health system (12) . The survey included items on cost awareness and cost consideration serving as preconditions for responsible and efficient health care use. The aim of this article is to assess this particular facet of physician stewardship, and to study the association with characteristics of PCPs and health care systems.
Methods

Design
The International Health Policy Survey was sent to an overall random sample of 33 312 PCPs in 10 countries. Participating countries were Australia, Canada, Germany, the Netherlands, New Zealand, Norway, Sweden, Switzerland, UK and the United States. The survey was returned by 11 547 PCPs with an overall response rate of 34.8%. Details of the survey and methodology are published elsewhere (12) .
Survey questions
The stewardship scale in the survey was derived from Tilburt et al. (6) and contained two items, which were originally developed by the American Medical Association, and adapted by the Commonwealth Fund for this survey.
When you think about your treatment decisions and health care costs, how often would you say: a. You are aware of the costs of the tests or treatments that you recommend to your patients; b. You consider the cost to the health care system when making treatment decisions.
Response items were distributed on a four-point scale (often-sometimes-rarely-never).
PCP characteristics
The survey included three relevant variables for PCP characteristics: gender, age and practice size; based on previously identified characteristics that may impact stewardship (6 (14) and a comparative country analysis (15) . The classifications are listed in Table 1 . Due to contrasting arguments for the potential relationship between health system characteristics and physician stewardship towards cost containment, we did not establish prior hypotheses for expected effects. 
Data analysis
Descriptive statistics were used to report responses to the items of the stewardship scale. Correlations between categorical variables were tested with Spearman's correlation coefficient. We dichotomized ratings for the outcome variables cost-awareness and cost-considerations into 'often' versus 'sometimes/rarely/never'. We assessed differences between countries in PCP characteristics (gender, age, practice size) using Chi (2) and t-test statistics. We estimated multilevel logistic regression models for assessing associations between the dichotomized outcome variables and PCP and health system characteristics. For modelling PCP characteristics, we additionally adjusted for health system, gatekeeper role and type of reimbursement. For modelling health system characteristics, we additionally adjusted for gender, age and practice size. Odds ratios (OR) and 95% confidence intervals (95% CI) were calculated. Statistical analysis was conducted with SAS.
Ethical issues
All data are publicly available and the study was exempt from human subjects review. Table 2 shows characteristics of the participating PCPs. In the majority of countries between 500 and 1100 PCPs participated. Overall, 55.4% of respondents were male. In all but two countries (New Zealand and Sweden), males accounted for a greater proportion of respondents than females. Respondents' age structure differed across countries (P < 0.001). The mean age among all respondents was 50.1, with the youngest PCPs from Australia (mean: 47.8 years) and the oldest from Germany (mean: 53.8). The practice size also differed across countries (P < 0.001). The average practice size for all respondents was 4.8. Table 3 provides the distribution of responses to the item cost awareness on the stewardship scale. In total, 41.6% of the PCPs across countries responded that they 'often' were aware of the treatment costs. Large intercountry differences were found on this item. In most countries, between 40 and 60% of the PCPs were often aware of the costs. PCPs in Norway scored lowest with 22.5% being often aware of the costs, and PCPs in Germany scored highest with 72.7%. A small portion ranging from 0.4 to 4.3% of the respondents per country stated they were never aware of the costs when making treatment decisions. Table 3 provides the distribution of responses to the item cost consideration on the stewardship scale. In total, 45.7% of the PCPs across countries responded that they 'often' considered costs in making treatment decisions. Large intercountry differences were also found on this item. In most countries 40-60% of the PCPs scored often, while in Norway, Sweden and Germany 28.3, 36.5 and 69.7% scored often respectively. A small portion ranging from 0.5 to 4.7% of the respondents per country stated they never considered the costs to the health care system when making treatment decisions.
Results
Respondent characteristics
Cost awareness
Cost consideration
Cost consideration scored significantly higher than cost awareness (P < 0.001). Cost awareness and cost consideration were moderately related (Spearman correlation 0.38; P < 0.01; 2-tailed).
PCP characteristics associated with stewardship items
Associations between PCP characteristics and scores on the stewardship items are summarized in Table 4 . Female PCPs were less aware of the costs (OR: 0.75; 95% CI: 0.69, 0.81) and considered costs less frequently in making treatment decisions (OR: 0.82; 95% CI: 0.76, 0.89) than their male colleagues. Older PCPs were more aware of the costs then younger PCPs, with statistically significant differences (P < 0.001) for all age categories than the category younger than 35 years of age. In contrast, PCPs older than 65 years (OR: 0.64; 95% CI: 0.54, 0.78) and in the age category 55-64 years (OR: 0.84; 95% CI: 0.73, 0.97) were less likely to consider costs than the youngest age group. No differences in cost awareness or cost consideration were found for practice size.
Health system characteristics associated with stewardship items Table 5 provides the results of the multivariate logistic regression models studying the relationships between health system characteristics and the two stewardship items. PCPs residing in single payer countries were less likely (OR: 0.58; 95% CI: 0.35, 0.95) to consider cost to the health care system when making treatment decisions. All other comparisons showed no statistically significant associations.
Discussion
Our study showed large inter-country differences in cost awareness and cost consideration of PCPs. Across countries cost awareness was lower than cost consideration. Female PCPs were less aware of the costs and considered costs less frequently in making treatment decisions than their male colleagues. Older PCPS were more aware of the costs but less cost considerate than their younger colleagues. In assessing associations with health system characteristics, we found that cost consideration of PCPs residing in countries with a single payer system was lower than their colleagues in multiple payer systems. Lack of physicians' awareness of costs has been shown in several studies (6, 16) , and physicians' ability to make cost-effective decisions is likely limited by their poor understanding of health care costs (16) (17) (18) . Important aspects that are likely to predict lack of awareness are limited access to information, and lack of education about costs (19) . Previous studies have suggested that physicians feel that improved knowledge about costs may also change their considerations (18, 20) . Overall, we found that PCPs showed more cost consideration than cost awareness. This might be related to the fact that PCPs may have a cost considerate attitude, without specific knowledge of the actual costs of the different tests and treatments they prescribe. This would also explain the moderate correlation between cost awareness and cost consideration.
We expected that older PCPs would score higher on stewardship based on earlier findings (6) . We found this to be true for cost awareness but not for cost consideration. The experience of older PCPs may be an important factor for explaining their higher cost awareness. Cost to the health care system is not a core component of medical education for many medial schools, and awareness of costs may develop over time with experience. In addition, it can be expected hat older PCPs are more often practice owners, with higher awareness of costs than younger PCPs who are more likely to be employed on salary. Practice ownership also comes with incentives for increasing revenue, which might explain why older PCPs were less likely to consider costs.
We could not support earlier findings that physicians in larger practice settings were more likely to be aware of costs or to consider costs than those in a smaller practice (6) . We expected that larger practices would be more cost-conscious due to expected stronger business models in providing integrated care for which practices Multilevel logistic regression analysis as performed to identify associations between PCP characteristics with scoring 'often' on cost awareness and cost consideration. ORs are presented after correction for health system, gatekeeper role and type of reimbursement. are financially accountable. It is unclear why female PCPs showed lower stewardship in our study. Other studies found no correlations between gender and cost-awareness (17, 18) .
Our study showed lower cost consideration of PCPs residing in single payer countries. This has also been observed in other studies, although not based on direct comparisons. A study in Portugal-a country with a single payer system-showed that Portuguese PCPs believed that costs did not influence their treatment decisions (17) . Studies in USA and Canada-multiple payer countries-showed high consideration of costs by PCPs (18, 20) . It may be that PCPs in single payer countries are less confronted with cost containment due to lack of competing payers, thus resulting in lower cost consideration. However, many aspects of the health care system may influence physician stewardship and our data do not allow for identifying causal relationships.
Our data show a non-significant trend that PCPs with a gatekeeper role tended towards lower stewardship. Participants residing in countries with fee for service as predominant reimbursement systems tended to be less aware of the costs, but tended to be more likely to consider costs when making treatment decisions. Due to the small sample size of the participating countries and broad categorization of system characteristics it is difficult to estimate whether these trends-that were statistically non-significant-imply real differences between health system characteristics or not.
Policy implications
The relatively low scores on cost awareness and cost consideration show ample opportunity for stimulating physician stewardship. In the medical ethics and stewardship statement of the American College of Physicians the importance of establishing mechanisms to increase stewardship of PCPs is emphasized: 'The physician's primary duty, first and foremost, is to the individual patient….. But the physician also should use health care resources responsibly and efficiently' (21) .
However, interrelationships between cost awareness and cost considerations with characteristics of PCPs and health system are complex. Our contrasting findings in older PCPs indicate that cost awareness may not be a necessary precondition for cost consideration. Making information about costs available and easily accessible can stimulate cost awareness, but our data suggest that policy focusing on physician attitudes may be more important to stimulate cost consideration. Graduate and post-graduate education about the responsibilities of physicians towards cost containment should be implemented.
Our findings did not show a strong relationship between stewardship and health system characteristics. However, with 10 participating countries our sample was small at the country level. A larger sample might have revealed stronger associations indicating the importance of larger follow-up studies with international comparisons.
Increasing knowledge alone to inform clinical decision making may not be enough. To further stimulate value driven health care, training of PCPs in shared decision making may be warranted, as it is known that patients tend to choose more conservative (less costly) approaches when they are better informed. However, the implementation of such approaches may not necessarily end up in system-wide savings (22) . Finally, health system efforts could be put onto creating disincentives for the delivery of lower-value services. In the end, stewardship is not about withholding care but about providing the right care for the right people.
Limitations of this study
Although the response rate was low with 34.7%, this is quite common in web-based surveys. In analyzing the characteristics of the health care systems, our comparisons were aimed at the level of the participating countries, via multi-level analysis. With ten comparisons, this dramatically reduced the power of our study. The associations between system characteristics and stewardship outcomes should be viewed in the light of this limitation.
The allocation of respondents from the ten different countries to the selected health system characteristics presents a simplification of the real situation. Circumstances within countries may differ within the selected characteristics, such as a combination of fee for service and capitation; or within-country differences in the role of PCPs as gatekeeper. As a result, the sensitivity of our indicators was decreased and we might have missed or underestimated relationships between health system characteristics and physician stewardship. We used the predominant situation to allocate countries to the selected health system characteristic, based on international comparisons. In addition, many other health system characteristics may interfere with outcomes on cost awareness and cost consciousness. We limited the comparisons to three health system characteristics as not to lose too much power in the analysis. Involvement of more countries in the study would have allowed for more comparisons.
Conclusion
Primary care physicians are moderate stewards of health care resources with large intercountry differences in cost awareness and cost consideration. Older PCPs were more aware of the costs but less cost considerate than their younger colleagues. Female PCPs were less aware of the costs and considered costs less frequently in making treatment decisions than their male colleagues. Cost consideration of PCPs residing in a country with a single payer system was lower than their colleagues in multiple payer countries.
It seems that cost awareness is not a necessary precondition for cost consideration, and policies aimed at raising cost consideration may be more important than cost awareness. Graduate and postgraduate education should focus on stimulating stewardship for responsible and efficient health care use. Stewardship should also be included in the evaluation of health care systems.
